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1 ] 

MfBft^SM fcSfgl" 3 <fc ? E#t$£n/c#X h • 7>7 • 7-fe>7 U t. 

XS U - -9 s - • F 7 'C M • 7 •b > 7 U «, 
C it * H 2 ] 

m$tm i EfB«©Jftits#x h • ryfRzi u-^f- • f^^ • 7-b>7D e*>^t, 
« *t © s 14 * w » ? % m la f ©a, 

it ih ft © « is * s m & © s 9 - & -r § a* § ^ * *y »f -r § c 1 1 , 

tfU-tf-. F7^^-7-b>7Uo 
[M$3 3 ] 

M$g 2 EfB*£««M#X h • 7>7RtfU-f - • F7^A • 7-b>7U T? E fc ^ T 

& tf U - if - • H v -Y ^ • 7 -b y? U o 
[ If 5R H 4 ] 

W#*2fcflB*©*tlS!#Xh • 7>7&(fl/-f - • F5^;^ 7t>7'J Cfe^T, 
ff -%(Dm&*mWt S MIB<I*l©MI3!IS-£Jf USS t MiB^-fiiSMKi: £ 

itw^iJtKtiaoT, tffiBii#©®e£M-fs, iii^xh • 7>7& 

tf U - If - • F 7 4 t\ • 7 -b y 7 U o 
5 ] 

IB*lS2E|B«(D-m»?a^Xh • 7yy&t/b--y ! - • F7-f^ • 7 -b > 7 U E T » 

m*f ottttfcfijw-f aitE^Stt, WKM#©ffiia!is-fc»i&is t iw ism-Mess © 
• 7 yflkxs P-if- • F7^^ • 7-by/Uo 

[SIM 6 ] 

m*m 2 icmmvmmmxx b • 7 yfRts u-if- • -r ^ • 7-b > 7 u e«v>t, 

> 7& tf U - if - • F7^;-s • 7ty7Uo 
[«f M 7 ] 

si*3(2tiB«©iiaa!*xh • 7 > s u= u - -y - • f 5 -r ^ • 7 -t y ^ u k. ts ^ x , 
^^©sit*iw»-ramns¥st±, <es » t ts c t , 

*jiEm^oifS±tfoi*ia*wsE"t«cfci:, ©d^© / >^< tt-Ta^^tT-r^c^ 

•b y 7 u o 
[IS*JS 8 ] 

2 E|Bic©*«§y*X h • T y?RZ?U-*f- • F 7 'f ^ • 7 -tr > 7 U fcfe^T, 
15 IB W W "7° o -b X & If M M 7 n -b X © d « © '> ^ < fc t> - H it , -r ^ ^ ;b *J « M E JS ^ 
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9 ] 

mxm i fcfB«©*fi»t3!#x b • 7 y?%.x$u-if- • h*?^^ • 7*y?v las^x, 
m^<om&%fflffl? &mm^m&, * - © ii ft s«j ® x f - ^ £ ^ t? 7 > f % 1 * t v ^ , 

[|S*« 1 0 ] 

M IB -r ^ 2 ;P ftj IP -Y y $ - 7 x 4 X (4 , i^'J7/V- f 3> * ;1/ • 0^-7i^^«l^t 
v> * , ftiS^Xh • 7y7"StfU-f-' K 7 ^ M • 7 -b > 7 U o 

[ an * « i n 

m$3 i jcaa*©»«isjKx h • 7>7Stfu--»f- • F7>ta • 7t>7y sat, 

;!/ • 7tn ^gftggfc, 
WCy;l/-ltat^*-;l'StfWBBl/-'»f- • F5-r^ • 7 -fey 7 g fcllts^if 
7* P^«»Sfc, *i^T^S, lil#Xh'7>7Syi/-f-- K7-f 
^•7t>7'J 0 
[ M $ g 1 2 ] 

if M n:iatoiiI>fx h • 7 yrf^xs P-if- • K5^a • 7ty7U tfc^t, 
tf] IB # X h • 7 > 7 • 7 -tr > 7 U fi > IS *t Offittft*J»"ra¥aft^A,Tf^S» * M ^ # 
XF-yy^StfV-f-' K 9 -Y • 7 t > 7* 'J b 
[tt$« 1 3 ] 

M'$$ 1 2 fc»*©**ffl#X h • 7>7'Sr>'L,-f- • h'7-f/^ • 7ir>7'J fc & ^ X 

> wis** f- • 7^7° • 7-tyf u ©©^oattftftitP-rs^ati, ^-©attiwuxT 1 
y7'J, 

1 4 ] 

«^sm»&tf)t¥3nafflK®ttLTffiffl"rsfc«)©m»S3j?xh • 7>7"so*i/-f- 

• F 7 Y ^ • 7 -fe y 7 U t? ft o T , 
ME«f«fitIit5±5Ei)S?nfej|?Xh • 7>7 - 7*^7'J fc, 

taaBtt¥&M«fciim*-s*$fc«j«sftfcu--»f- • F7^a ■ 7ty7'Jt, 

m IB # X F • 7 > "7° • 7 -tr y f u & If fll) IB U - -f - • F 5 >f ^ • 7 -tr > 7 U t '> * < t 

MIH^X h • 7 y7 • 7«fe >7 U Rtf WEU-lf- • F 9 <Y ^ • 7 * > 7 U © o 5 © '> 

>mKJ5*LT, UStS^Sfc, *I^5*ll^XF-7>7*Rr;i/-f-' F 
7 'f ^ • 7 t > 7 V o 
[W$« 1 5 ] 

ISM 1 4 fc8Efg©*«(S!#X F • 7>7S0l/-f- • F => J /< ■ 7t>7'J tc $5 V> T 
s fuIB^X h • 7 > 7 • 7-b "J Rtf UEI/-1T- • F 7 ^ A • 7 -fe y 7 V It > 

i c(ciOtticitsntv^> lis^xh • 7y7so*i/-f - • F9^m • 7-fe> 
y g o 

[ s # J§ 1 6 ] 

i 4tii<Dits^xF • 7>7stfu-f - • K?-o< • 7-fey^g Kis^r 
w*pi^{c-rs, »ii^xh •7y7&y*u-f- - p?^^ - 

[M»$g i 7 ] 

at$g i 4 fcia*©^»^#x h • 7 y?Rx?u-*f- • f 7 ^ ^ • 7-ty^g k^^t 
Hf _ . p 9 ^ ^ . 7 ^ > ^ u jc 43 ^ r x y a - F $ ft fc 7 ;l/ =f y X i, <D -5 ^ o - 73 to & 
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t5, liS^fXF • 7>yst»-f - • K 3 4 t% • 7 -fe V 7 U „ 
[ M $ 8 1 8 ] 

fl|$g 1 4 K8B«©*Slffl*X F • 7 y ~7 TkX} \s — — • h'7^^-7t>7'J t*V^T 

^ * - * vmrnzmnt % c twnsm-e&z. f • r yfmxf u-*r- • 

[M$3 l 9 ] 

a >j< « i 4 icmmcoMmmxx h • rvfRxfis-v- • f^y^ • 7-b>^u kubv^t 

, t98a<t*f /<5*-*fc»(Sf *WlBfi*tt, x-^ft^. HTjft^ MSS io 

F 7 -f ^ • 7 -tr y 7 V o 
2 0 ] 

i#m i 4 tis«©««gy^x h • 7>7Sifi/-f - • F^-r/t • rt>/u kib^x 

. ffi IE r i> £ ;HW A *f > * - 7 x >r x , 5'iJ7*-f^*"fv*-7i'fXtl* 

ft at gy # x f • 7 > •/ a u - +f - • f ^ • 7 -tr y 7 u , 
[if 2 1 ] 

ItM 1 4 tElOliSIX F • 7>7&tfU-f - • • 7^yyiJ ttSfc* 

*«|5LT^S, F • 7 y ~7 TkXS \s — *? — • F 9 ■< ^ • 7 -fe > 7 V . 20 

[If M 2 2 ] 

M$g 1 4 Kffi«0*afH#X h • 7 >7Stf U — -9*— • H5'f/1 • 7^>7'J ItSIE, 

-f • 7-tr >7 'J o 
[«**JJl 2 3 ] 

m&mi 4 tc f • r >7atfu-if- • k 5 >r /< • r -t > 7 u «c » v» t 

7 >f • 7 -tr y 7'J o 

[^©M&M] 30 
[ 0 0 0 1 ] 

ihmji> m^nM, iiff*ff, ar/f o->xf ixXsf/uxoiit&a*ttiicit§ 

[ 0 0 0 2 ] 

^If-^ifl^7 b7-^<0^<(^ ft^ft^©^TJIf*ft£nfc7^*/Vx-#© 40 

ss « a t; s as * is 3t -r * fc » o it * ss sfli « at tf h a © f* ^ x * si ffl l t v» * o ^ © £ 

3 & * >y Fy-^fcfcttSJftllWfc-r-^amtt* 011 * If Is-V-iD & 5 

xvnnzn, -75, x- ^§ts, «itf7 * f *v f© 5 &.ft^§ 

[ 0 0 0 3 ] 

aHl&tfSMOfcftOft^WftOfflflU M tf t , a >*r © f - £ & tf fft © ft © a & $ 

& t § fc ft © « * & (ft © is p n p $ /c , 9t ^ m § ft a £ * ^ t ffi ffl s n X l> 5 o «Atf, *■ 
©*5*3t^ass®«tt, - ra w £ * s^©$ijAA^{e:js^LT, « # m m m © m & * ® 

> ^ © ft ^ £ s ft m k x d § ft s n r - * © ft # ^ ^ ^ - * m tc m * © m \f % m f? -r 50 
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£<fc9tCtif/jJc£ftfttfXh •7>7##A,-t 5 ^£ 0 
[ 0 0 0 4 ] 

m * iij ffl t § c t ^ «t o t , #xh •7>^ , atfF9-f^fcBB'r*iwfP&t?7-f^F^ 
v tmmttmn-fZo mttr. r - * m # # ii? * t ft « ^xf -/y^ii^js 

tSifl^ (1 oss-of-s i gna 1, TLOSJ ) St £ £ j£ L . A^illL 
#§ 0 ^X h • 7 > yX(±fiil©a5R a p^\ WF^OStp^Slfc £ nft £ ?j« Lft*§ 

L0S©J;5iS:itO3liRtf*S^tt*fi*ft5. - ^ © * <D «fc ? & 1$ © 0!l fi 
, ff^«^Oii«T'$»S 0 0fl*tf, tt£M*;fetf#S£©fS*TlHl o ft C i; *#X h • 7 

>^«tHLft*&i^ l o si^ai^^nSo 

[ 0 0 0 5 ] 

-rate, £ a ujo^xfiyDh^^ ttftB*, &#/ 

•5K,|WJii7 l fi.t-> , yh , 7 — ^(synchronous optical network 
, TSONETJ ) OC-1 2 5/ 7fit 43 IU L 0 S if Og^O ft ft CD * £ M > 
SONET 0 C - 4 8 1/ X x A fc 43 It 3 L O S fit # CD M * © ft ft CD * H K It ^ T /J% 

[ 0 0 0 6 ] 

n^^ffl?n§->xf Aosiaot, 51: ± tc s>j ^ s n § 0 c m± » # x h • 7 > 
x$ / x & k 5 >r ^ fc * 5 a ^ co hpj m ft r if 7 4 - f / w 

t4«« SJSBSfc^ftfS^SnfcfifcW L T 43 D , ft t £ S X tt SI S "T 5 C 

tt^itfiiT**fc^5*£fc**fcc;5tf*»#T»**o t CO <fc -5 & * ft tt CO (Q f± FB! H 

[ 0 0 0 7 ] 

00 *. a * sonet oc-4 8^xx&K:»£i'&±5£S8££tt;fcS40GBffl&tf 

{&CQ«#t3r>WX#, I^ofelsliiiS^ftSSONET OC-12^XxA 
0J;$ftft©^Xx-i»fcS«LTi*5fcttffl**cfctt*^«?**o T ^ &n A # # 

S c i: & ^ nj T & 9 > Zti®*., ftp A # & > *0«JSOE»a*K»^Lfc*fL.V>y6¥ 

[ 0 0 0 8 ] 

tf* KTOS^tt, -«»afl&OMf OHBHO^^&tf *^^fc-o^T t.«SftKM*f * 
o Sttttflig^iKfttli^T, LOSOSSOfti!)Offtlif«i!i , f»)£<Sasn 
fcf/UX^lBfri^Snfc, ^CDJc^&Mti, LOSC0^^St>*#^^C0ftftC0# 

«»©t*p t-n/pan/xiiHSififf/ux^fffltsatiiit^ mwkijs 

$>3 0 ft fc A«»Wfc*i»*«T*o ft fc LT fe , f/UX^ISO/DF 

[ 0 0 0 9 ] 

Sftft, P«1®Tfe§ 0 *SmtLT> L O S ttaitfcl£V*fflEHK»o T*W*tlS ftft 
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[00 1 0 ] 

^-o ck ? «Mft-fcjii^-r a c fc iim**^o ^n**** ?c^4f;U7o 

M±©IR«©^£fc £ 9, '>XfA^ft<OiffJ:OtattafiTLf 5„ 
[001 1 ] 

s, froisaiBig, oid, *oj: 5aasa«»tf ^xxAoiftff «*k 

W$Jfc ii^-T 5 c fc, fro, »WftMff*ffRtf»ff«l«H-«3l6ft:a^^-* c ttf^nim 10 
[58 93© llfl^] 
[0012] 

± E * -f I& t % fc , »-Of/HXff, ft ft 9 * - 2 , ->XtA7°o 

^ * ff cd e ^ is h fc % o t *r a « fc id ^ ? % c t fr bj m t- % 5 £ 5 fc > % fc fc #t fig £ n fc 

5, in*T, fOf/WXtt, ftft^v*-*, ^oMiK Rt>*ftft£ft©^f[:fc ± 0 
[00 1 3 ] 

f/WXKBtS, 
[00 1 4 ] 

>/Stfl/-f-' F7^^ (post-amp 1 i f i e r and laser d 30 
r i ve r , TPA/LDj ) 7-fe>7Dtf&#$SftTVSo PA/LDIi, l-O I C 
fc LTM£ti, ^o^-f ^BOif ^7^-^oyn^7 5>^X^*§it5j;9 

;l/ fj It >f y * - 7 x 7; * # A, T* ^ a o PA/LDli^&t, 

it, f 1 ' *j * ji iM m -c > * - 7 x -r x a At t % - o m l < » « a © d a c % a a, t* 1^3 

CO ft co f§ # v * - * CO £ M © £ ff * ffi £ t § fc *b © 7 J U X A * IB It p< * U fr P A 
/ L DElK^tlTV^, 
[0015] 

ft © n , I 2 C A X * fl- L fc a - if fr 6 CO , fr "3 / £ L < » , ft g& 3 - F ft 5 tl fc 7 40 
/I/ n U XAfr 5 ©fB #^ ^ - * • ^o^55>yi8r^tfPA/LDK4SV'»TSfllStl* 
0 # ^ T , %<Dm%rt5* — 9 ' "7u?5$y?titGtt+ D A C t J; 0 , -ogKtil 

» © fi *t co m *t j^v * - * to g m © ^ f? * ffi it -r 5 co t ffi ffl * n s » 

ftL0SHK*^A,Tf^4. LOS@J^{i$fc*¥«ffiV R E F ^SfiL, ^coffi^MlS 
fSDAC*MT^n^5i»?nT^5, V, N co V R E F fr & © S fi ^ Rfr £ co $E H fc 
IR$ 6 ^V^Bffi, LOSHIlStiLOSft^taiLtS,, LOSUStt, L O S ff # © & 
58)tlLtfe|alf Klftt5 0 
[00 1 6 ] 
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[00 1 7 ] 

#M<D±iE««fij£&tf#iiL Mrftfl!ioipjjSiacF#**ff sfejftt, *{* affile 

[00 1 8 ] 

ttTt, *«W©ffiI^O^fli»«oai'«rO*«*»iW1-*Hffi« , #iaS*iao 0ffi«* 10 

« t? it ^ n t * <es Rtt t> * c 1 1 a v» c t, a* * n * ^ o 

[00 1 9 ] 

A. «*OPA/LDOHftfl:Ol« 

#M©^£©MMf±, (Gigabit Ether 

n e t , rc i g e j ) <Dmmi±m^mmLfzmmT-^mmiy 7.7- i,KmmLr^m-r 

*»W©**»**4, <fc0-|S(C, @i|gjg«^a*2. 5Gb i t , gL<l±2. 5Gb 

ffl^MS, W * tf > *mW<D<®fe<DnMBMli, 7T4 - **rV*to ( F i b r e 20 
Channel, rFCj)0»ffltt*K3i&LTV*, 
[ 0 0 2 0 ] 

^5^glSXt-l^7^A'77^ (Sma 1 1 Fo rm 
Factor Pluggable, r S F P J ) Stffl&SM* S> a -/l/fc fc^T ft 
Sft^tlSo ft tC ^ it L ft * 5 £ , ^O^^ftaaSSflmt^a-^ttG i gEStf/Xli 
F C fctpffl-f* <fc 5 fci*StlT^«, ItLT, £ 9 fZmgm®*: ^* a - ;l/ f± #J 8 

5 o n mottfifcft^TaasfliRtf/xttSfli-r* c t^BJifSs. scic, cnp.©^ 

Silt ^a-;Wi£vMM«^ TM <r£ c: fctf«Jlt^S 0 00*. tf\ * © £ 5 

ftssiit^a-^onoifsofeoii, is 8 o ^coiaaiBffl, »-i o °c 30 

6 + 7 0 °c o is £ ii H tc £ o t *r % t & * „ fe^A-, ^ © £ ? & ^ M fi & M 
*■ § ft ft ^ v ^ - # » ¥ t m tts <D fc tb T & 0 . * 5£ Bfl © SB H * ffl & *J PI L J; 5 t * « H 
&ft v Q 
[ 0 0 2 1 ] 

B. i^OP A/L D(07-*f^f + ©1S 

Ifflt, Hl*#If«^ llS^Xb -7>yS(»-f-' F^^M ( TPA/ 
LDJ ) 7 -fe > f L) 1 OO©0d^©^ffifl£!i©-lRWft7-4 i T*^ + ©84©1B8fc:gS 
1" £ M A s M £ ft T V 3 0 - IS W £ , P A/LD 1 0 Ott, fV^MC3^t<P-7 
200, Mtfi^ IM^f^^/ty^U (t ransmi t opt i ca 1 sub 
assembly, rTOSAj ) 3 0 0 A & tf S {1 ft ¥ V f 7 -fe > 7" U ( r e c e i v 40 
e optical subassembly, rROSAj ) 3 OOBfciitSi? 
fc*J«S ft TV ««, 
[ 0 0 2 2 ] 

W fc , PA/LDlOOfi, M i: L T U 7 • x 3> * ^ • -Y ^ 9 ~ 7 x -Y X (ser 
ial digital interface, rsDIj)fcLTH#{tStU frO^ 

;V-Sit^i-;M o 3EliJnfcr^^;HJi^>^-7i^x 1 0 2 * fig A T $ 
0, ^ ;l/ - a 3 1 s> a - ;l/ l 0 3 it . I^T, -oiL<ttjj(»Of^* A • 7tP^8 

ftg(digi tal-to-analog converter, rDACj)104 
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& * ft » . w * , awft/^xi&fisALTa-^f^sitjssfflsn*^, ^ l < it , jh ap 

7 o y 7 A 2 ft fc 7 /U :f U X A K £ 9 £ j£ * ti# S » L*»Lft«<6, *%0J!©$EHf4DA 

yn^7A6Jif-h • TU-f (field programmable gate a 
r r a y, F F PGAJ ) XttN«Of;W ^*f?S L TffiHi t 5 C i: ia o T t ISS S 

ft f# § o 

[ 0 0 2 3 ] 

mnma. p a / l d i o o ©»ffo«»i«#wti»jta-r £*> s \ *hfci*j£LT*fixttig 
*;nw»-r^*-7x-rx«sfePA/LD i oooiiffoiw«pe ( esRi:*n*flB»ffl^ 

©»©ffi*f«ftM'J>f;:Jtltt*-S. J: ,!d ic M iti L 'C x *E*fflSfc:3E«©«fil©-gfl, l?L< 
{* £ T % £ ff t « © > rt»J"jr;l/« AX81*«»LT«!fflLTt.*t)ft^. 
[ 0 0 2 4 ] 

#UB«I#fcfc^T, P A/L D 1 0 0 1 h • 7>7j X 54 r # X h • 7 > 7 • 

7 -t > 7 y j ^ m tf tc , r u - +f - • F7^^j x t* r u - *r - • k 5 -< ^ • 7 -fe y 7 y 20 

J S fe © t LT#Bii£ft, Was© PA/LD 1 OOCiOSSIIS 

1«©7>7, *v>ttfl!i©iw»7'^w x^tfjiiia c £ Kfti?hftK iioflte^T 

{4 , # X h • 7 y 7 £ U - if - • K 9 Y ^ © R9 © K SU & < , PA/LD100MK 

, pa/ldi ookj; »ja&fflRtf/xtt««sftfcMteM , r*i*je©»**£fT-rs 

[ 0 0 2 5 ] 

L L 4 5 > - « K , PA/LD 1 OOCkOSi^tlftf-^UfCiEMftt* 
«ffi©HfftcM^-rSiftSW«:x^-i'XStf/X(4'>XxA{4. r * X h • 7 > 7 j X & 

r # x h • 7 > 7 • 7 -fe y 7 y j t #ii 2 ft s 0 ffl??, pa/ld i o oia^f-!fi 30 
# © © *jw ± k 111 % t % mm<o ic m# -r a as m % f/w x a xs/ x a 5/ x r 

A t4 , r b - -tf - • F7^/^J X 54 r b - if - . K 7 ^ • 7 -b y 7 y j t # jfK * ft 5 o 
ftltfe^tjfif, -0©H)l^^{C*3ttS r#x 1- • 7>7j o-S^ix§f/Wx 

X{4^xxA^> ^©iimiimw-s r u-if- • h*7-f^j ©-»***»*. fto 

T, ± IB £ S>J }4 , *58W©«H*ft^6«IR-r*jtBBfe4»ntf. WH1**«fc^te«lia* 
[ 0 0 2 6 ] 

-8fc, •7>7 , fttfU--»f-' H?^^ • 7-fey7y 1 0 0©M(4, 

mmmicte, frfflPCB±K6l>Tl!l-OI CiLTH8?tl5, © $J T?(4 , PA/ 

l d f4 # ft M © y - k • 7P-A^ti/cy7Xf ^y^iao^7^-^sn/c i 40 

LT^S$fta 0 LfrL4tf6, «r3£©fflaxtt»fl5fll«©»*fc»^tfc, ^J^(4-bv 
^^O^'yy-^CtaftffiOiO I C O^y^-^^ttl ITf ffl LT tib^^o 
[ 0 0 2 7 ] 

J&-© 1 c©«fi8©-o©^fflftJi«{4. *«»&©-*, gUii4t^?oi crt 
tcffl^Afta d fctfHTfl6'T»Jfe*fc», jgSSaft»7*^^X©atf*/hK*S C fc-efeSo 
0lJfcLT, *»W©'>ft < fe ! H^©ll]l^ffiT'{4, Sis v>y^y^, yjJljt* RXf 

a / c ig^-© £ ^ ft***^ff -r a n»s.«i7*/<-r xo*:>itt§»is fta 0 t^t, * 
©#i$tt*ft &©«ffifcMRSft*s?"ettfc^6 *-© 1 c (Diiciit sasan ^ 

X h • 7 > 7 U - if - • K7-r^fcOHO, W2.tf«5l:3-K©J:5;6:3***©&K 
ttj^-»fi:Stl»Sft*c:i:T?**o S&tC. *-© I C ©^ >y v-'{4, If £©*§£, 4 50 
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[ 0 0 2 8 ] 

<W ^ © MMBB K *5 T , TOSA300Afi, 7^- f^Vt- F 3 0 4 AtglStl 
ftii«i»SI»«l/-if- (vertical cavity surface e 
mitting laser, rvCSELj) 302AMMfCf!;tT^3o / >&< 
£ fe<&j£©£*J&ttfc:fcV»T, V C S E L tt#ft»© U - F • 7 l/-AOT'7Xf i' >y ^ 
•^y^-^^flt^TVSo '> & < £ & # £ © ffl j£ £ £ <^ T ^ VCSEL^SIU^© 
fc'TS-'OCDaiflltt, ^fttfiBttWfcttaxh-efcSiifc'T?**,, fc'SS/i, ffe © ?J © ft 

¥mmm&tem2tiTt>mt>%Vo -mic pa/ld 1 oof:itt«ttio«oasfl 

[ 0 0 2 9 ] 

n 1t K , ROSA300B{±, • ( t r a n s 1 mp e 

dance ampl i f i er, TTIAJ ) 3 0 4 BtlSUSn&lfy • 7* 
*-K 302B*JftSW£fl|AT*0, '>* < t fe *^MHfc*3^Tfis *-©flft fc * 
+ ^^*tt^illf**„ S6t, '>* < £ feWPJtO^ttJgttRlfeVTtt, R0SA«#ffi 
§f © U - F • 7l/-i€y7XT^^ - ^yy-^fcLTUgSnS, L tf L ft tf S> , 
T0SA 3 0 0 AO|^O<fca£, ROSA 3 0 0 B©tiiJ©3l;fiMMt1fLT{5gffl2ft 

[ 0 0 3 0 ] 

«r-S©£«JB»fcfcVT, TOS A 3 0 0 ASO*ROSA 3 0 0 B©H©-S, 

& K © % ® K W ffl * > X r A & tf / X ti r t\ 4 X * $ £ fc & h V „ ItLT, * © «fc 
54SW1CTOSA 3 0 0 ARtf/XttROSA 3 0 0 B ti s tf V • 7* h^-*- 
F 3 0 2 B X&7 * h^*-K 3 0 4 AOi^ « *1 7 * h 94*- SOVXttf 

[ 0 0 3 1 ] 

TOS A 3 0 0 AO«F£O^S^iOSiJOi«tt, * tl 6 , U-tf-£W©fc«>0D 
G7j?f-f7^W7X§Iit5LtT'*5o cm: if), lx--*f-^IS©fflS£fc*5^ 

[ 0 0 3 2 ] 

?6CHlKi*t*PA/LD<OiiO#l*il(t*4:, PA/LD1 OOOW^O 

p°n *\ © / m * © as s, tf & © « *j m m k h a -r § ft # * a * » § » c (Dm^commmmiz^ 

V T f± , f-^i§ttfi'^;l/t*D. RXIN+/-RtfRXOUT+/-l:SSn« 

{§ * $ h v v> § o ^nsti, ^ n ^ n , RosA3ooBA^fun§f-^if, 
StfPA/LDi oo(cit)JiqAficSgsn5f-?if*^t, Nfilfc, txin + 
/-stfTxouT+/-t»4ft«i§ii, * ft € ft , pa/ldi ooia^i^ 

n3fiPA#tf 6 ©x- *fl*f , T 0 S A 3 0 0 AtC&fg£ft3taA#©-r-*{i*§£ 

ito i>fno*^T*oTt), * © + / - e «t « . '>a<fct>tt£©£«JBtticfcv>T 

(i % © #; ^ * y * ;b tf H ft § ffi 14 * W -f § - -d © x - # fl IS tf 8 fiJc S 4: v -5 * M K 
6i t § 0 n fi> x. , C0W^©*fifcJBttfc:&V»T* TXIN+/-fc»SftS«^tt, 
HIRfcH:, ^-ISTX I N+StfUSTX I N - £#A,t?^£ 0 
[ 0 0 3 3 ] 

ft * ^ L fe <fc v K > -ft«t, R X I N + / - R tf R X 0 U T + / - tf £ < gij © ft # 
*SA,T?^*KT?ttft^C k Ka*SnftV\ I?, R X 0 U T + / - I § i± , * , 

Atf, Stt, £ 15 ± tf D b# filk XttlBS©J:5&><5 ^-^^^ItSi: itiD , 
snftRx i N+/-I? o-ocrt-j's isaaii, txin + 

/-I^R^TXOUT+/-I§[ClLTfeST[i$S, 
[ 0 0 3 4 ] 
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3 6 fc: H 1 O #JK * tti* 5 fc , PA/LDl00ttSft t 

0 0 © r S> # ;HW IP > ■ * - 7 x >f X 2 0 2 L T , TOSA3 0 0 A © fjft fC P j| -f 
3^ O / g L < , PA/LD 1 OOtiOSfSflfeROS A3 OOB^&flRX I 
N+/-f-jti*OjBIk:JIIt5a«CllliiJ*«itiJ:5li:i*SnTi>«, 

© «fc $ ft $j m ft % a , .^s^fto^cttiofSi^oti^jniiSo itir 

, VC S E L 3 O 2 AOiiSii, M tf P A / L D 1 0 0 © © IS © It © / W 7 X & 

k m m ? % m m m * « & , sutt«it8ft*o/^rxi:LT«jii«ti»*, * © 

* a ft P. W ffi *§ © M fi > ttTfc * 6 KBttfcttW Sh*„ 
[ 0 0 3 5 ] 

f->*^;H cnyho-72 o oi^PA/LD l oofcantSftSiMftHI^oiefcS 10 
W\<Dmi£s T X D f§ 1? & 3 0 — JR fc , T X D {I # & , P A/ L D 1 0 0 iCJIL, TOS 
A 3 0 0 B*->f7l- • ^9>t5i^K^^t5, TOSA 3 0 0 BCi/t7h • ^7 

$ ftl# s o 0 l rv-T «fc 5 C , TXDiffi, '>ft<tt»«<oi|&i:6^T, r s> * ;l> 

1 c 3 > h n - v 2 0 0 a , AI8'j07*S?#;ViWli^>#-^x-rx*^*1*K:, PA/ 

LDioofcss«*tif»*o MTicmwt z & 5 m m ft c t u , l o s f,i 

[ 0 0 3 6 ] 

f^^;H C3>ho-7 2 0 0 iaD4)S?tl, frOPA/LDl 0 OEgfSnS 20 

a 4 © in fp fs # tc in * t , - 7a © ft * ft w x c * o £ $ £ n § fi # t m « k . :n c © 

2 £ P A / L D 1 0 0 © ^ M Sg fC *5 T , TOSA 3 0 0 A(iTXIf^*i«L 
, * © T X Ifi^^rPA/LD 1 0 0 K & ft 1" S «, - )R fC , PA/LD 1 OOKjS^TS 
fiSn*TOS A 3 0 0 A*>6OTX Iflftt, TOS A 3 0 0 AtfftffLn^iao 

u^/i'Sst, wtk j: <o mm^cmmt z & o tc, c ©^©M^iucfc^T, txi 

Mtt, VCSEL (0 1) 'sOX^lE^IISltSOICfffl^nSPA/LD 1 0 0O 
[ 0 0 3 7 ] 

T X I Mtt, M»«1)B*£fT**«fc9 fcffi©a«©fc*fcfl!ffl 30 

c s e l 3 o 2©«}«Ki8-r*s£ffiaffi*nfT-r*©K:ffifflffnso % <o & 5 frmmmm 

0-MKO^TOff«S. TXPfi90Kflfcflf«T«Tfc»««nS. 
[ 0 0 3 8 ] 

5t ic S f t ft J; ^ E , PA/LDlOOO^WIIiSft, « * © $ H n p © SA ft & tf/ X 
fhT^i. PA/LD10 0KJ;*J*ff?n«ffi^«ffi©-WI{4x L 0 S {§ *| fc «fe 0 ^ 

jntv^o -miCs \tif~$m%RxiN + /-tfffi%iLrcmic, its ©is 

S S * K 9 & L ft -3 fc » , PA/LDl 0 OIUD Losi^astsn, 5> * /V 
I C3>t-P-7 2 0 0 tIfSnSo 40 
[ 0 0 3 9 ] 

PA/LD 1 OOKHX-f&ttO0V3K0Ett(R1|gfCfc):. TOSA3 OOAA^ff^l/ 
I C3>hn-7 2 0 OKSI^tl, frOTOS A 3 0 0 AO)tC^fi*^tTXPl^ 

tf«$h*. L L ft * S , PA/LD 100^, iesfii©«iwo*«jettKJ:o*ffa 
n ft if n ft & ft v t ^ -5 m -v tt ft 0 <fc o ^ tn tc » , txpuvc s e l 3 0 2 a k. » 

tt«Jl6©!lie(CltWLte«SCfi«T?**. R[«<0K*fi^tf, R 0 S A 3 0 0 B OlftiC 
IILT^Jiic^tl^o ROSA 3 0 0 BA 1 Sf^^;H C 3 > h n-7 2 0 0 

£Sft*RXP«*|t4, ROSA3OOB©)i£0SS^^Ltl^. HS^CS, RXP 
€ ^ , R 0 S A 3 0 0 B © 7 * h ^ -f * - F 3 0 2 BK:*ytt*3t©Si«tJt«>JLfc«St 
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[ 0 0 4 0 ] 

«*tfTXPif©i5fl:, «F5£0Bftft#W:, ggffi « j£ * H ff f § W O i W « ^ 

ttffflsniSo WkLt, «p^otw^o^j»)giltcfc^Ta, tosa3ooaao 

[ 0 0 4 1 ] 

t x pft-^Rt/T x i m^<Dm^<omm(D9c<Dmm tmrntr , ftfevmmvExicm 

£ 1" 3 fc 46 , ft 9 £ U T , T X P ft *§■ S tf T X I ft ¥ „ S6tc«tt)-j!8:K:*WfflSfc 
*V^TIB^«nfefl!lOft^O»li*«fSEO»^K:*V^Ttt, £ 81 L X t ft ft ^ c fc |c a 
IJtlfc^o 10 
[ 0 0 4 2 ] 

ft tC ft IB L fc <k 3 „ 0 1 Stfi 2 (C^t P A / L D 1 0 0 (DtiKlf ii, T X P if, 
H&7 O S A 3 0 0 A<0ltfigfc:|&-rsffiffi«8B£ffiftL, fro, T X I ft f§ fi T 0 S A 3 

L ^ L S ^ ?> , ftf i: It, P A / L D 1 0 0 © JJIJ <D £ JKJgJB'P (± „ T X I |§liTO S 
A 3 0 0 AfD^LmfcMt Z>^nmM* ! &&L, - 7a » TXPffliTOSASOOAA© 

p a / l d i o o os e. tfio^ffi«i^c*5v^T5i, ^mmmzmmt %m ic® 
m t n t t «i * ^ o c cd * a k , »o**jg»ttw^o*at^«T*t), * a n © he h 20 

[ 0 0 4 3 ] 

ft*Oi£ft«flg&tflliU»ft&*ftm*Sft^t<::!in*"J\ Mic, ft *j {5 £ & tf $0 iP o £ 5 
&PA/LD1 0 0OftffOi*ICKt«ffiOfll?fePA/LDl 0 0(Cjif)LT®ffl£ 
tlSo fJHT, VCSEL 3 0 2 ACt*4<ftl6t*fcftK, TOSASOOAtCEflijP 
Stl«^BODC;Wr^i»?$SLDIi^*'*S, gij © 0J L T « , VCSEL'N 
OA^fl±^IJ»t§7^-F^^^Xf J L,IC*ft§A^t'$5Sf«Eif VR E F 

[ 0 0 4 4 ] 

fcSSA,, *lffl|li:St>TM*t8i^Of-^ ISIS, ffflfflU 30 

owftRtfeft^tj-e-tt, 09 * <o a w © * x & o . * % <d «s a * m m ? % m m a a ^ 0 

$ o T , PA/LD1 0 0 © ft © $J © ^ M fi fi , ft gtfSUTs #^©->XfAX(i 

PIl&tfttfflSftTfeftfca^, C CD £ 5 fc , * B W © « B # * *W«H»fCgB^O0>J^O^ 
[ 0 0 4 5 ] 

«Tt, B2fcftStSi, P A/L D 1 0 0©iS©^I«l©7-*f^f tOi 
^oSSitlltSSasSfitfllffiSnTv^, HBt^t±3i: t PA/LD 1 0 0 CD 40 

c cd m m m m © ? *j* ;i m w -< > $ - y x -< x i o 2 » , mi^fcji, ? - * e y a if *r 

aifytfe^T, fn?tl7X^—^>-Xl/-7-7 1 )b (master-in-s 
lave-out, rM I SOJ ) SlfYX^ - ■ h ■ XU-^ (maste 
r - 0 u t - s 1 a v e - i n , r M O S I J ) SJ » ft *f * , M Xf „ f^^iH C 3 y 
hD-7 2 0 0 A^O->XfA - ^07? (system clock, rsCKj)ff 

^*sft-rsofca^LftHo©if>ogaji*ft*T^«o M 0£ © # © M 7£ fi t & 
v T , r , = ft cd M y <d i/ U 7 ;V • -f > ^ - y x >r x ^ «r k: W ft X & % # , ^ >J 7 ;U • 4 

>^-7x^X^, fiftOftlStftlpO, < {4«F8ijaXO'> U 771/ • > 

[ 0 0 4 6 ] 50 
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xs?^ nfflmj y % - 7 x ^ x i o 2 m^z. ^;V-I^lt^a-;H 0 3*gS 

It, 1 04Afr6S&S**S©DAC 1 04ntilt5. $J ^ © M M £ *5 T J± 
, AfflODACtfSKSnT^Stf, ^©!8Ui#£©ffliiXf±^X7- A © g jR £ JS Ctf 
MnJ^T'feSo ttTtRWt5 <fc 7 DACtt> -Sat, 7*37* /nwana^*, pa/ 

l d i o oicio^ffl^ftf srta^iticiitsii^tfftSo c © ^ © ^ m 

m m K l> T , tl©DAC[±8(f'y hDACA^iS^, g 4 © ft © 2 -f 7° © D A C £ 
[ 0 0 4 7 ] 

m 2 tc^-r <t -5 k > <ioM^oii)gi<oDAC(i, ^n^n, wT©##fcsa-r* 

o DAC104A-RXRT (RXIN+/-©agPHSH©{BI») , DAC104B-R 10 
XAMP (RXIN+/-CDjg"ll©$fJ®I), DAC 1 04C — LOSHYST (RXIN 
+ Oifffl*®tXf'J'>X) , D A C 1 0 4 D - L 0 S T H (RX I N-Oi§l*<0 
Mil), DAC 1 04E — TXRT ( T X 0 U T +/-©»^i§Ifl)$l») , DAC 10 
4F-TXAMP (T XOU T + / -©M©M) o ±gEKfln*T, SMfffl^VR 
E Fi:i-3t, TOS A 3 0 0 AKWt«l/]XALD I*»J»t«ftJ&fc, * «i 0 S& 1 

oetiitSDAC i 04C^iiJnt^5, Mi:> txout+/-so*rxou 

T+/-©&ffiMffiiJiPt-3Cfct-iS£MLfcDAC 1 04HSSDAC 1 0 4 It 
fiffiStiTPS. Wf^OSfeMU&ttKfeVTttx LD IKftf **«*ilillt47^-KA 

[ 0 0 4 8 ] 20 

H 2 ©#j!S«ttlt 3 £ , §DACfcIit5l«©7V^, W*tf» (r 
adio frequency, rRFj) 7 > 7* Jf 4ft £ ft , -Hfc, PA/LD1 0 

0 fc * 9 g fi £ ft 3 x 5> * Jl I 2 0 0 & © M W m « £ D # £ £ ft £ fp 
ffl**fr-rSJ;5(i:ftff'r*oW*tf, P A / L D 1 0 0 © 0IJ ^ © ^ M fig ic fi , DAC 

104A, 10 4 B , 1 04 I^^Ttn^A^^IIL, A>Of ^iAAEt^ 
TRXIN+/-^fILT, RX0UT+/-^ilt5RX7yyi 0 8 £ * ft T 

£ 0 W * © fl M SI T* & , RX7y^l 0 8ii, R X I N+/-©gii§i, M\ & 

[ 0 0 4 9 ] 

It, m m © R X 7 y 7 1 o 8tt'7^-H;W* • * y hy-^%/U;Ut5^l;i 30 
JB^5fc»©CZ+/-#-h*il*S<J:3fc«lSSftT:J3D, ^ft6iiRX7y7l 0 
8§/U7Xt5«K:ifflSniSo C©f5iJ^©SSt*3V^T, CZ+/-#-h©MfC 
ti^§y©^gp+ -v y $ tfEBS ftT v»S o LfrL&tffc, fl&©2tj8UBtBTfcl:» ftffl*^ 

^y * * & m t -r k: , *hftjtcz+/-*-ht*ii:*fic, b±?^h7x 

[ 0 0 5 0 ] 

An * T , RX I N+/-^IILT, RXIN+/-#Br}£0Blfc*±III-3fe, 8L< 
tiTS^^^K, LOSM*7*5>*;l/I ooiiiSif SLOSSBl 

1 o fei«?tiT65, JtnttjftfBWttir y^fc iTS#ft*nTv^„ *fe, l o s 

UK 1 1 0 Smm^©Sifi©»'hagft, SP^> £ < ©«^ ^+ ( c ha t t 40 

e r) tfoznz;jXK&^Tmw5\%mz2nzLosm^<D ; 7y?L%z.jv?-y 
9 % a >h it -r s , sua, be i$ -r § t x -f u ^ x m m * % n t % . txr^xK^ 

* it ft tf , / X fc J: D , RXIN+/-«*©BrS©BBfil*±Tgai|-rs^55o 
[ 0 0 5 1 ] 

PA/LD1 0 0O«ji?O||*»llttS6fc, DAC 1 0 4 E , 104F, 1 0 4 H 
5,©77-n ?X1iZ&m t, *ot«J:54AAtaonxiN+/-««SU 4 T 
X0UT+/-$iit5TX7>7 , l 1 2tf&StlTV^, W^©£fltfBtB"ett, TX 
7>7l 1 2 (4, T X I N + /-OliHI, SffItt^fIt5^5Kifi!cStl 
T^S, «FS©^«JB«RTtt, TX7>71 1 2f±, «^©7 > 7 tC «fc t) mfoitZ ftf#£ 
fe © T* & t> . * © © 7 > 7" © * ft ^ft tt > T X I N + / - m © B£ il , M\ & 50 



tfffitto-S^o-oofBIWfcsa-rSo E & S ffi © H M IHc i> T f4 , TX7y^i l 

, t x i n + /-«*ifcH» , r «±EWim«otti4, ^-©Mfc «t o iftit?ti§ 

0 ±iHi«Bj!(iRX7>^i o 8 ickmmicmm? z> c tic&mis ntc^o 

[ 0 0 5 2 ] 

LT, *Sffiom*m»K*^T, LOSfl«RtfTXDifOittOWlPi», 1 ftP fc L T 
, g L < & , « f# £: L T jl #1 $ ft £ 0 ^SHT, ± IB m K £ 0 jj* « 5 ft 5 * 5 fc , * R 

wvmm&m*, attowtitf ^-*«#fcaffl*ti*o*-i?** <t a ciits c t t 10 

[ 0 0 5 3 ] 

© ^ jsi ib t* tt > f t ^*;i/*j»>r>^-7i-r^ti^s-pfeo, fh£«boafa47t 

[ 0 0 5 4 ] 

W T , i 3 IC a a t § J: % RX7>^1 0 8St>*TX7>yi 1 2£LTftMK:t4 

n ft lb s ft t v> s , f-4«m#ostt*«'Jwrafc«>o»j»7 i /wxK:BB"raM&«i¥iffl 

*iffiffi?hT^«. B3fc^«*nT^Si5fi:, |5]«-M;S:Mt4, RX7^7l 20 

ft it f 3 © fr, T X 7 > 7 1 1 2 £ P< ft ft 3 © JS i; T . * © £ ? & #1 fi£ £ H ft fb -f 
5 fc & M £ ft S SB n n o (4 ^ S £ ft t# 3 0 fl&J * (f x RX7>71 08O|^li, t8 ft W fc 

isv>jpj»^B**nsfci6, ffi tt « k £ a © y > • x r - s> # m m s ft ?# 5 ■ as # , t 

X 7 > 7 1 1 2©l^tt, TX7>yi 1 2*<tffiKWl,g*SnStl*««&t4*S 
[ 0 0 5 5 ] 

HSWES, TX7771 08(i, It^>^-?1 08A> ItfC, -OCHi^Xf 

- S> 1 0 8 B & tf 1 08C*£A,T?V»S, m ® fc , RX7>/1 1 2 14 , 1'!^^^-* 

1 1 2 A > M £ , H-3©ffi^7>-r-> ! l 1 2 B R tf 1 1 2C^t/a*l^ 0 T X 7 y 7 30 
108&t>"RX7y7i l20^ft<i:fe«F5t©*Ml»IBfcfeV'»Ttt, $P.tc, Ai]Xf 

- *J • 7 > 7 © ft t, o K , m a © y 9 >l x r- - S> • 7 y 7 £ ffi ffl L T & #§ fc * ^ 0 * ^ 
[ 0 0 5 6 ] 

T X 7 >7 1 08&CfRX7>^l 1 2 © 0K ^ © &n M & B it , HOOW»A**I* 

mt>%^ 0 9c IC M m L fz <fc 9 E „ TX7>7l0 8(4, £ ft <f y - $ l 0 8 A K US ^ T 
TXPOLfl^-^SfiL, li}i]Xf~->'l 0 8BSyffl^Xf-^*l 0 8Ctfet>T, T 

xRTif&tfTXAMPif**nfnsit«j;5icii«*nT^5« w auc , rx 

7^71 1 2 54 , 1 2 A {C « V T R X P O L {I *§• * S ft L , yxf- 

^* 1 1 2 B & ft X r - 3> 1 1 ZCfcjS^T, RXRSTll&tfRXAMPl?^^ 

[ 0 0 5 7 ] 

ttTfciDffaKiflt**?!:, T X 7 > 7 1 0 8 (4 , TXPOLI?, T X R T fS 
^ , RtfTXAMPI^^ffflLt, fSOttK*ft8W*if TXOUT+/-44 
SlttSo RX7>7l 1 2 i4 , RXPOLi^, RXR S Tf§, StfRXAM 50 
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Pflf*«fflU, BrI©ttR*^t«m*i^RX0UT+/-«4«tS 

* m m m k m * © m % © m © r y 7 r & z © m h a- 1> & , & # £ * ft 6 © <i m © m m t* 

, W^oiWo*T**ctK:ttit*nfev»o M ^ X r A & If r ; W X © ft ^ © till © S 
*ftfl/t«fflLTtH3av\ ± 12 E M X t T , PA/LD 1 00Ci^ff?n«« 

PA/LD1 OOfC«fcDSfrSnTt>*fc*V> 0 

[ 0 0 5 8 ] 
C. PA/LDOftfPO-lllWftll 

01^6H3MOai%«tfftA'6, KT, H4*»5H6l.:aBt5ii, PA/LD1 10 

0 o & tf m * © m a s, © ffij * © n m £ ic « tt s # je © is ff © & $ t n 1- s p » aux t 

^ © 7j ?* 4 0 OOll^iJtlTl^o 
[ 0 0 5 9 ] 

W K , t*C#2 4 0 2 E 43 T , g fil K f* 5? 2 ;l/ I C 3 > h D - 7 2 0 0 6 $ ft itU 

mi^PA/LDioofct^TSitns, a gs w t a , *o*^a«#tt* if -fc n 

TXIN+/-StfRXINI/-Ofil, TOSA 3 0 0 AO|(^ M t>*tC , PA/L 
D l OO0fcaMt£M*LTV , »*o f^?;VI 2 0 0 «fc 0 £ fa $ ft It M 

fP ft * © 5 -5 © - «5 1± , P A / L D 1 0 0©f^*;HW»-f>*-7i>rX 1 0 2 fc 43 ^ 

Tfi^n> f->*^i/i cnyhn-72ooiaD £112 ft ft flu © iiiij iHi 01 20 

^IfTXDl^li, ^^-il€^a-;H O 3 itfet>Tfii(Cf L L & if 

6, C © SB® fi 01 * © B W © # t? & 9 , P A / L D 1 0 0 E 43 5 A fl *"J W ft *l © S fl © 

ft * © fi * © go © # it t> m ft £ ft f# S o 

[ 0 0 6 0 ] 

- « , ?*;>/H C3yhn-7 2OOfcJ:0afllSft, AOPA/LD1 0 0ti5 

^ T s fl « ft fe *J © fS *f tt , ffi S © f* 3> * ^ K v h 5U *^«s?nn^f s> * ;l/ • 7 - 
K*--3igL<fcl:tt»*£A,T:i3»K ^ft6tt^frSt>VXti^v^-^ffi^«lfi)cLT^ 
§o SJfli^A'P A/LD 1 0 OiC43V^TSiJftfei«, ?fl 4 0 4 iC&ft L , f CT'ii 

, n-ntfa-*i o 3 #*01W»m*#*tLs ^of->*^v-y-Fxi»o 

-»*84©K£Sftfeffr^Rtf/Xtt^5*-*flfc LTM** 0 30 
[ 0 0 6 1 ] 

^lift^TL fc , « #i 4 0 6 K 9 fr t § o C © # iH fc 43 V T s y ;!/ - fit 9 * 5> a. - to 

1 0 3 8, 7 s - ^ ft ^ © » *f * ft tc 9 * y Y * 9 h ~ lm M t ^ a - )V \H © 51 W ft U X 
^ fc ^r«] -3 » 5 , ^l/^X^ttWJeODACfcWC-Tftftib, SoT, * © ^ ffl ^ © 

gtscttfpjiT'feSo «fcLT, l o s mn»vim\cwm-?zmnm^<oftifi znrc 
*y*>htt, L o s @K i i 0i:iifll"r*«k5K:*lia*nfcDACK:E»«n*o 

[ 0 0 6 2 ] 

Atimwmmfftffin %m $ ft n# s pa/ldi oob, »«isnfe^ 

^Stf/XtiffiKS^^T, (DMttZmftir %o toi5lc, ^ISPA/ld l o 40 
0 ©ttflsfcH* SiW»« ¥-©*JW®#t J: 0 iifHfirtgT-S § 0 ^©flfij® 

0 Si , PA/LD 1 0 0 fC 43 ^ T - © 7* * A/ << y $ - 7 x - X * & S f § © * "P 

s§ 0 c © e « tc * *j , ktsmmm^<D^m<D^^ e,-r , pa/ldi o ootiwts 

fe^L<S5BSfk^ft^o 
[ 0 0 6 3 ] 

46©^|7^©7a-bX 5 0 0 ©ttttfcHf §^«B^4i^$ftT V> S 0 WTfcM-T^cfc^c 
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-«fC, ttiH 5 0 2 IzmfitZ ts ^^-llti/'a-^ 1 0 a$ © * £ 

ffi»«nft#^Rtf/xtt*e7^-fexL, * n s % n# m •* „ * v> t , # » 5 o 4 k i* 

^«ti7tn ^«*t*£j£L, ««J&7>7fc3&ffl'r*!. tt« 5 0 8 t*^t, *©J8 
«ft7y^(i7tayi§*Sil, 3?^?, «iH5 1 OtlRL, ^ © <fc ? & 7 > 7 © 

[ 0 0 6 5 ] 

D. WiSOPA/LDOfffO»»-TX7>7&tfT0SA 

«TIC X^UAtf-^I^TX I N + /- (02) £ £ D M^M^S £ , DA 10 
C104E, 10 4F, 1 0 4Ht«ft?tl> T X I N +/-Oii^FI, TXIN+/ 

-ofi«, tx 1 N+/-ogttKBat«7-K, xa j eo-a5*7^n^®iCKa» 

U tortn^TXRT, TXAMP, TXPOL^, M H *5 D , S 

KliKStSH&li:, TX7>71 1 2iCg<it5o 
[ 0 0 6 6 ] 

* ft fC jSg L T , SS, T X7>7 1 12tt, TXIN+/-©a«f«f|HI, 8 *S , R tf 
/ X ft ffi 14 * , TXRT, TXAMP, Stf T X P 0 L i^tl^t * * 5 EHB L, & 
8 JS U T , I^TX I N+/-SVC S E L 3 0 2 *ffiit 5 Otl^ Lfeif T X 0 
UT+/-K*lft-r*o*V^T, TXOUT+/-f ^(i, PA/LD1 OOEj;^ t 
OSA 3 0 0 B©VCSEL 3 0 2 Ali:SIJn5o tS5A/, TXRT, TXAMP, 20 
Rtf T X P O Lf f Ofiftdb^Offifflf 8 C OittJ/t 'J «SOB«0»?*D 
, TXIN+/-<0««<0ftO^7^-*, Bttf*©«*^b*««RI«KEa*h, fro 
/5gU<H:, SPjaJSftTfcBfafc^o 
[ 0 0 6 7 ] 

0 1 StfH2'\0a@*tttt*fc, TO S A 3 0 0 AOflJ^OI&flJOtBtKfcflfll-SM 
^aUtSftT^ftoOT^OHitJBtRtfeVT, TOSA 3 0 0 AB, TXOUT+/-I 
£ § IS L , # V T > VC S E L 3 0 2 AS, fOSMStlft T X O U T + & L 

ft ^ ft # ( 0 ^ B& ) * 33S fl "T § o C©cfc^(C, VCSEL302A©'ftfi£, M, « 

ia^t, Rffs©#^©i4Mxti!|f zyt^m^vmmtfmmz > 30 

[ 0 0 6 8 ] 

VC S E L 3 0 2 AlC £.2>K¥im<Dmmtnm&)KmmiC, 7 * h?Vt-F3 0 4 
AS, VC S E L 3 0 2 AKi »)3Sfi«ftft**i^O'>ft< i:t-**«it«, 
iC, 7*h^-f*-H 3 0 4 Att, TOSA 3 0 0 AOjtO»SEt^tTXPfl9*ftJ« 

f^^;H C3>ha-7 2 0 0icgfts 4 tofW^o^iSJBIBfcfcV'T* txp 
fs^tt, ±KT 0 S A 3 0 0 AOtt*£IBt*S**l8*jat*afJ*ftftt. TXP 
{I n it ftp * T , 7*h^-T*-F 3 0 4A»4Sft, TXIjg^tfljtU ^it5 0 WT 
K*6K»JBK»iWt-**dK, COiW*0**»iUC*V^T, T X I I % f± , * ft @ S§ 
1 0 GZftLtc, TOSA300A©ftffOMlP*Xai1-*Ofcfleffl«ft*o 
[ 0 0 6 9 ] 40 

- m ic . *?siflissio6{±, Txiif§, v r e ¥ m ^ t mm l x m m l , & b k & 

tJT, VCSEL302A fc ft f S A * * HE * £ JE ? £ „ ft IC IB B£ L fe ± 5 K > T X I tt 
TOSA 3 0 0 AKJ;t)4)SJh, f ff ifOT O S A 3 0 0 AKJJ&StSO U^^it 
o (til 77, VREFi§iiVCSEL 3 0 2 AO3rl€/W7XjS*it. -ft«fc, S¥- 
tf*EtSE2ft5VREFfliJ(0lli, t^*^^ I C 3> hn-7 2 0 0 t i Oftt 

t ft , si»^%©-saJtLT, PA/LDiootsfjns. y*-iit*;a-/n 

0 3li, DAC 1 0 4 G till LTv VREFl^fflil, R tf\ «?IlsIS&10 6'\©& 
[ 0 0 7 0 ] 

C © cfc 5 K , TX IgfCiOSihS, gL<li, T X Iff !§• fr tH $ ft § , TO 50 



s a 3 o o Afrzvy j - f ^ y ? m ee & , vr e v mmmnmm tms Lft^m-giZs 

^©SI^M^nSST, til 06[iTOSA 3 0 0 A£St5LDUi]^IIt 

5, coin, vsaeioes, tx ii^wiTift^nfcj^-F^-^t, v 
r e f {i^<D^TM^$n/cHfr^oa**)EfcB»i$-&T®ffl-r § c t\c «t ^^tjs 

C T , VCSEL 3 0 2 AE»t«X*lALDI4, t£ o T , T 0 S A 3 0 0 A 

® m * St £ L T > H ME t § o ft fc a IE L fc <fc v fC , T O S A 3 0 0 AfCffit5^l«OSiJ8 

[ 0 0 7 1 ] 

TOSA3 0 OA©Klfls©«4©»«©BIJ©0||i:l,T, TOSA 3 0 0 A © ft ft * - B* 

Hitt§ d fc znzo unit, wsostfi^T, ffi«©**iwfPi?**o ^>xx 10 

#ihoafi<ofe»t, f^^/M C3yhn-7 2O0CiDTXDf§^4IJn, P 

a / l d i o o tii^ns, mzis, mmtDmmttMtfmtiLLrcM-eric, TXDiiii 

SfiKJtl, £fi£ft§o TXDifi^iSh, SlStlft*^, PA/LD1 OOliT 
XDfflOESLT, T0SA 3 0 0 At»t«LDIi<SOgf*ffjtt4. & o T , 
T X Df^Ofitl^f , T 0 S A 3 0 0 A £ «fc S x- * £ M tt # *f S ft S o & V* "C , 
PD/LDlOOtf, f^^;l'$lJ»^^^-7n'X 1 0 2(0ta*lf >^fri/t> M 

[ 0 0 7 2 ] 

E. MSOPA/LDOlffOI«-8X7y^RtfL0S7>y, M tf K R O S A 20 

■f *j $ ji i c n > h p - 5 x a ffi o v - x & s {i l fc - o e l < a $ sc © khj w m # t 
»f/wx*«fflt*ASW6^Dtx5oooi$sio-iiiifii*a. ffitc s5^M5i 

LTitaLftcfclcaiShft^, «->T, ttTOKitt, RX7^108, LOSE 
E& 1 10, Rtf/XttR O S A 3 0 0 B CBl Lfe^D-bX 5 0 OOWSOWzrO 

[ 0 0 7 3 ] 

» - K , ROSA 3 0 0 Bfc^^ta^St, ft K ft IB L fc £ 5 £ , ROSA300B 
S, 7 4- h * * - K 3 0 2 B{C*5^T£MLfc)t¥*rtM*f**5tte*!RX I N + / - 

t^its. *©*sm*f #i^-c?> p a / l d i ootcsmsnso pa/ 30 

L D 1 0 0 tt , f->*?/H C37 2 0 0 & LfcWWif tffio T, R X I 

N+/-i^oa<rO««*«HtS, # V> SS?nftRXIN + /-ff^, RX 
OUT+/-{f^£LT, PA/LD 1 0 0 fCi 0 iPAitSi^nSo 
[ 0 0 7 4 ] 

ROSA 3 0 0 BlCit)4)SSn5RX I N + /-i#CSt «1« Oltt*^ff t 5 
ft S6 © #J 5* © 7 n -fe x © fi $1 «; , W T fc £ 5> fc i¥ s&ffl K. til W £ ft £ 0 # K , DAC104A 
, 104B, 10 4 1 iietlftl, RX I N+/-OliBti, RX I N+/-©il, 
RX I N + / - © M fc P "f ?> ffiiJ §P M © 7 - F\ XSf O-S^Ttn^f^tcf^L 
> f07tn^f^RXRT, RXAMP, SO'/XSR XPO L^RX7>^ 

1 0 8 Kl 2H3 * «, & V T? , RX7y7*l 0 8(i, & R K j£ C T , RX I N+/-f)il 40 
B| R8 , Stf/XaStt©^nftl*> SflLfcRXRT, RXAMP, M / X fi 

RXPOLi^i:i^t§i^ciit§ 0 ai^nftRx i N + /-ffa, tatm^ 

RXOUT+/-tgfaSn, & l'' T? , PA/LD 1 OOti-^T, &P A # £ j£ M 2 ft 3 

o r x i N+/-{i^{c^v^T07 , D-txtcig-r5MiH©»j{t^T u *i±m*<o g lft©# 
T*&0, RX I N+/-oa/fOio^7^-*tfH«fe:fi««n, o / =g L < ti ffflfli 

[ 0 0 7 5 ] 

ROSA300B«, ±§E©RXIN+/-'|g#K:*n*.T\ 7*h#-5j"-K 3 0 2 B 
© ft © M £ 11 1" 3 7 ^ - W ^ £ x 2 ;l/ I C3>fP-7 2 0 OCjiffit 8 R X P 
M % £ j£ -T « c — «S fC . ROSA 3 0 0 BOttl, Rtf/XttT O S A 3 0 0 AOtti 50 
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tc m ? % m ^ > m x. t±\ r x p , t x p , stfTx ii^ii, n a tc s n m tc , l < 

(4, fflOlOl^U^gtl^^T, £$£ft, IiSntfeJ:V\ 
[ 0 0 7 6 ] 

RX I N+/-<Dm%<D/i? Z <DMffllCllQz.T, PA/L D 1 0 0 © ft m © %MWs 
RXINV-O^lOMtlMU i§t5iaiCfej||)SSftT^«, -^O 
01 jjs © £ Sfi SI K T « , D A C 1 0 4 CRtfDAC 1 0 4 D fcfc <■ tl Jf ft ^ T V Z to I 

f-«7tO«SKHU &V^f, LOSHYSTSffLOSTHfif*LOS@ 
Kl 1 OKSfflti. *^T?, LOSBSl 1 RXIN+/-*6aL< RXIN 

+ /-#Bf Jg©H**:iBiI-r*a^ SI < tiT@o;fciiate, fro/gL < f4, RXIN 10 
+ /-iffcl^4Sf-?fe*lU?n&A>^fti^li:, f->'^W C 3 > h 2 0 

[ 0 0 7 7 ] 

g ft fc\ LOS0K1 1 0tt$ft, L O S M ^ £ 43 ft S * - £ g /Mfc £ , 31 L < 

0, RX I N+/-ttf 03r£OKfi*±Ta5itSS55. fiflc, RXIN+/-tfffi 

* ItS fc * © H ffi * "F m & a if ft ii ft 6 ft ^ o H tR ft C fc It , RXIN+/-3^Bf3t©Hi[ 

OS*ta^tSJ:?fc£8«ftT^nfcfj:i\ *^WO"RFSO^«^fllt?«s * © «k 5 20 
ftMM&©MJ4 3: fc, toA#«#R X I N+/-fc«LT*fr ftitt|6SV\ 
[ 0 0 7 8 ] 

ft fc £ f2 b fc <fc 3 fc , RX7>^1 08RO*TX7>^1 1 2fc«fc^T£fr*n*«|£ 
©*fci4, fftftlW^f-^i^R X O U T +/-RyT XOUT +/-©ffitt*«» 

[ 0 0 7 9 ] 

*tHCJ:»), P A/L D 1 0 0RXfmM*sXT2±%ffiZ%®&<D®ftRtfmfc1t<D® 
fc, ffl*fWfcK^a8*tttf«fc&ftS C Wte, PA/LDlO0fc*WT«fl 30 

St 5 l t ^ nil £ ? o * tl ti> * , P A / L D fc A L fc t 2 - £ fi *t ^ ^ 58 » fc 01 
UntV^ililti, f»IttBPA/LD 1 0 0«Of-^|^Wa-flcSf 
"T 5 M fc HE IE nj tl H $> £ fc 46 fc , S B T? f4 ft V"» o 
[ 0 0 8 0 ] 

ffl » tt S » *fr Rj IE t* * * 0 # fc , 7*J'*;HII»'f^*-7i'fXli, It » © *J IP 5 

l^LTl^o ^©cfcdfc, *f © ffi «!■ © 3FJ » ii, gJgfc, *>0*©»JWm#fC^fiftBr 

fig ft f& © frj fP 5 * - ^OtStfllKO^TStttS d fc ft < Uttffc-T 3 C t tfalM-C 40 

[ 0 0 8 1 ] 

* © «k S ft ttl # ?*- * « 9 © tttt © JM IP 14 , fl 4r © 7? ?£ T* M fi!c $ n % 3 0 KTTii, W 

^(D m^(Dmmmm^m$i ^ ft ^ t\ moy a ^ xRri^m^ ixm l r mm ftm ^> o 

«Atf, T X P O Li^^fffltSiptCiLTti, [Hj]f-^i^TXOUT+/- 
© K J4 , TX I N+SffTX I N-OfiiliBitSlWtiiJ^SCtKj;^ SI 
Jtl^o LtliCit), TXOUT+f^(Cj;§, 3£ M $ •£ ft V» if (4 T X O U T - ft % 

eitsiiBifciBoTfii, stf *©a»©fis»#3i#gc snso ±Eflgffi©sis©^s 

{4, RXPOLif£)S»LT, R X 7 > 7 1 0 8fc<fc^T/££ftSRXOUT+/-fc 

*f-r*7*-*M^©ffii4©sie©«&feiRi*T«a„ 50 
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[ 0 0 8 2 ] 

moms, m^ofrfcit, iE<Dmm(ofu ? z ttnvmmvfu ? t gusf© 

ItSynyvAtiiltCioTlItSCttfRflTSS, SJ'J © $J £ LTii, IE©*i| 
|07o \y ^X!itOi#(D7o >y * © t>-f ft £ }13®-r 5 <fc 5 K , f-JcgB*^a 
^*7At§Lfc^nIi-p$S 0 L L & 5 , 3 6 - IR K , :oOf-^K©^©| 
ttiSftSMtf a^K^rST?***?*:, * © -r- * » $ DO © H % £ > 

[ 0 0 8 3 ] 

fl£ fc "ft L J; 5 fc, * US «l S Bfl * © 7 > ^XttftO«»f^W X©««*l*frf S 10 
OE^Sftfg^ffifflSnttJ:^. C <D J: 5 ^ . © 7 > 7©M»ttfci: 

©ati* ^fr t- tc a ffi*offi©««xtt«^oe*^b^^i^«fc:ffiffl stiffs 

[ 0 0 8 4 ] 

G. /n A pT^S:jgS€«0-« ttftggft 

ffl m L fc «fc o tc , PA/LD, «fcD/£^jB#?©Kia&§f38l©lfrft©«4?©£ft*l|iiJ 
at^i:i:tfpIiT'$5i:v^i:t(i, 8£*ft&tflfrtt*tt©g ft 

fro, *©B8a2t£M8L ^Xfi, Syf/H X©£#»ft©S(fctt*lnl±S#* fc 46 20 
fc, MT£S 0 ft-iT, *£gfE©'>£ < 4: £©£tt£tttt, *©ti*6Rtf ttft©tt 

[ 0 0 8 5 ] 

X*Wfti:bT^So *ft&©2&£MX«:7*>W Br 3 © # & T? tt ft * S J; ? K , 

So KTC «fc 0 3¥ ffll Si W "f 3 «fe a fc, *iitt*^Tyn^7^flri647 , /UX*§| 

ff l , ^o/^L<{i^M-rs j e©j;a*f s /^x©«it6*?iffl , rsiifc^mf*-rso * 
Fia^s, ^©issMaxfix^w^wttflgRtfft^owss*^ rty-tf-77^ 

[ 0 0 8 6 ] 

*m«t£*^T*ER«U7-f- F^y *Rtftttl©»«lcn«LfctflE«l!e©- 
ft < t±S7a^^ff-rS C fctt, *&$fftt©0!la«©$ttJgtta. 7°nh3;V©^M 
, [I]$liig©M, »ft£#&tf»ft*#©£fl:> RtfatS^fcCS&ft&tffl-flgfcM&fr 
0«THfRXttBIt«llO«tf#RlcJ;9«(^Sn«i«J!!:»ft«l*t, K 5 fc >g £ f 
« c fc^RTffil?*S c i:%l«t5c huI27 -f - HMy * & fflfp © ft $ % $ Sfc-lRW 

?5Ai5l£fcm£©«Bflfc:«#SftSCfctf«IESn*o 
[ 0 0 8 7 ] 

EC6^TS« Lfc J: 5 fc , tt£©ftfl*R tf ttft © ff * fc J& fc . ffl 

* © B# Pe9 « T , a4r©7JSK«t07 , a^7ASnff«o W * tf , P A/LDia^T 
s © L < fi , P A/L DtilLtttKSnfe, frO/IL < v fcflfrfcSftfcfi^© 

iit(±, £<©±I£. WfflTfeSo ^ © £ 5 £ fl k: & , vti/jfj 

«t > Rtfw»«^*<dsnstf, * n s k mu rb s ft s ft t » * ^ 0 

[ 0 0 8 8 ] 50 
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5, fu^fy LaimKmm'U *-*<D91Ktt> l^fliU^OIl, ft ^ © K , fit 
§©fil, & DMi ^ © £ t3 T D M ^ 3; ft 3 * ft p. fc PS J ft § S3 T it & o < t f 1} 

[ 0 0 8 9 ] 

jfetstLftiac, *m©#j*©«m«. i^tf, sit, m©£?&^© 
oi«4yoy75>n«ct, o^fnttiflits. *© * 5 &{i^©#$u Mt; 10 

[ 0 0 9 0 ] 

©M^©Mtt, 2&3ffl«©ft*3Mfc X»f*««o U ^ * © * ft te ■ «R * 5. c 
oit'ti, ^© J: a &A#»fi©£{kfi» ttfc, los©W8k iaoBHioS/n^? 

- )\ f z c # » $ t ^ *§ -a- tc « V T » & $ 1$ K -5 t © T? & 5 o 20 

[ 0 0 9 1 ] 

ioilfelft, - -3 g L < (4 « ft © fs # 5 * - * © s ~f p y v $ > y * «es $ w tc # 
iA^SDJt^n, 8u © * x x a t >r y t. h - ;u s ft ft m & k k £ l t# 3 f x f a •/ p h 

3 ;l/ © SE M {± , tt*OSOfflt^5^->K»LT«I*iit. 
[ 0 0 9 2 ] 

ra»fc, fi ff>< v * - * csy a ^5 ^ > ^^^gt'S & ^s**wit 

3©fc> Mfift!ftil*«fc"r. «Atf, ^XxA&t>*/Xfi£Sfl$£©MrSJt ©SMfcl* 
, «r 5£©M#©£5±# D . :ft5Ta t t>l$W*S:/ni?5&"rs&Stttc*< 0»£M3i 
t5„ 30 
[ 0 0 9 3 ] 

-o©#£©0!i*#i!g-t5i:, ts@^ (iis&*i2*fi) *f & v R E f a^ 

Oifill^ifit S £ £ tf£ < ©HT£H3; L ^ £0**««Kfi^Ts ^©<fc?& 
d © «7 & , > 7, T A , TOSA300A, « V {4 € © ft j£ S X , o°p . XBf;WXO 

afi^ms£oiafi*rtfc:iR*oT^*»^tt, t o s a 3 0 0 a Kfcmis nzmtKomm 

© V R E F B^nynShT^S, 

[ 0 0 9 4 ] 

± IB & , St§fS$l> MtHc, !I->XrASr;f/HXIiit5i^O-ogL<m 
[ 0 0 9 5 ] 

sia^iit^oy^^^^L, < (iS^a ^"v 5> ^ t § c k * rt t -r 

KtTSt), ^ft(cJ:oT, a^©fi^/^^-^{±^M^ft, j» «S W K , 

5 >^t- K^WSSbK-r* «fc 5 CliSntV^o *ft6ti, WfC^fflSftTfe, (BS'JfC 50 



JH ZUUS-Sib// \ A I I. 1/ 



ffifl32ftTt»J;i#>, 
[ 0 0 9 6 ] 

[ 0 0 9 7 ] 

* % W cd 7jk id M M m M lc «t -a X , ^C, «L<{4f^t>0KffifflSns»-^ayv 
?^€-FB, ->XfA^n^iK @IKttft. ttff*tt, MtHc, x x 10 

[ 0 0 9 8 ] 

y^t-F*#!Bt5t, ^Cfco&^ny^^yyfi, l«ft/Dty*Stfy7h!> 20 
x 7 # # V» , I 2 C/U 2 0 4 S(ff->^;H C3>Fo-7 2 0 0ff)I^S:D AC ( B 
1 mm) iciot, JftgWfcHttffcSftatf, {te©7?&£ <fc o T N«l£ Jlft{t£ft*#& 

£fi> Xn*y+Hi&§fi}$©ft^{iKLT^TfcMt>&V^ 
[ 0 0 9 9 ] 

Xf tt flg * £ 11 L ■ , * ft £ D T , *f J5S -T § D A C , ttft/XttttOfXfARtff/W 

^7;i/i'jXAia?)7o^7A$nti^ 0 c © cfc ^ tc , * % 0^ © « * to $ m mm t & 

© «fc 5 ftMttlB»Sft, *>-?/ei<tti'7fiHlfi:J:Sl*SffMOftfti!)a 
yifa-^XiiiCSSf/WXicg^sns, c © £ 5 fc 7 ;U =f U X A © |g M tc <fc D , 

[0100] 

V> 3 o * % H © # ^ © M m IB M K 33 ^ X > * © 7 ;1/ =T U X X, f± , 7 ;!/ =f U X A A *l * 
[0101] 

H . fi?!l^©XP^^AnJ^^M^^7^-^ 

latftiH, pa/l D&tfiaa36smaih:B8t-s»4?©^#^7^-^*siSE-r 

5CtliIILV\ L0S7>7feJ;Dft)S2niL0S|^(Dta, & S» © BB <g t* , IE 

, ^©cfc^^ft^^^^-^c-M^ii^LTv^o nxsmz. hw x x m 6 \z & n t § 50 
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t, $ % m © m ^ © m m & m ■ e m l t > yo^7AWi§RxiN + /-©Los 

MJ-yy • V^;l/*aSt5#«««aft«ftT^4. - ft E . 7ny^ApJ^&L0Sr- 
'J 7 y • U^;Wc J; 0 > 7* / W X J4 , ^fiiff, ^Ph3;K & tf 0 fg jg £ © ^ M fc 

[0102] 

KT, #ft:B6ft:&S-r3i:, RX I N+/-CL O S0gHO^a^75>y^nIl 
M © « i: © ft *6 ft: , 16tt3ttSf->^;H cnyhn-7 2 0 0 Si/PA/LD l o 10 

o com*<D%M&mii, -gpffi»SBT*^^nT^ o , ^ns©^&©$j*©fi)Mftgft:fi 
-r 3 £ e> & § M & , a i a tf 0 2 * # j$ t s c k k ct o ft a c a* oj & s c t tc a 

j£ £ n fe V o £ 5> K > H6K»ttSLOSlHlBH 1 OliPA/LD 1 OOA^^IUS 
StlT^Sffs H2fc*bfcJ:3ft£jifc»?H\ LOSfHSgllO&IUJIftlPA/LD 
1 0 0O-»*ilLT^8. ft&fC, PA/L D©'>&< t t # JE © ^HflS $i f4 , fl * 

sfctftfi!io«iijiB*atf*^oiBit*RrisBt'r*^t , j 1 1 3 * ^ a, t* v s 0 as © v n , 

^'J 1 1 3BPCBA (Hi) iOHCfrfcft)?T^Tfe, f^^;H C3>Fn- 
^ 2 0 0rtlC6^Tl*ft«nr^Ttit)4l\ 

[0103] 20 
0 6 K ^ f J: -5 iC , 7* h ? 4 * - K 3 0 2 B&tfr-7>X'Ol£-#;yX • 7 > ~f 3 

0 4 b * v Hy-^frSc^^f-^i^^f MtSJc^lciric^nn^o h ^ y x 

> tf - ^ > X • 7 > 7 3 0 4 Bj^60flJ*fcLT©R X I N + R tf R X I N - ft: 43 ^ T 

X I N + S &' R X I N-mmt PA/LB 1 OOCSiSnSe 
[0104] 

* 6 > f-^ft^^^RX I N+SO'R X I N-ca»t5i9icii«*hftffl^ 
3fifi*a« 1 l 4TO3hT^«, K6K«6t^tJ:5i:, <l*»ftttttiffi 1 1 4 t4 
, LOS0SS1 10taiU»!3, tt V» T , LOSHSl lOli, DAC 1 04 Jfr6 30 

5c -OOM^OHSfi^JifCfeV^T, {HlftSlfttfiffil 1 4(4, — O H L < ttlSO'?/!/ 
f V-X • 7^'J-/y h (Mul t i source Agreement, TMSAJ 

*-1y - Y V J y (Dffim^&mm\tm*m\* ( c omp I erne n t a r y me t a 

1 oxide semiconductor, r C M O S J ) ft: lr£ L W ^ £ {f * T 

+ (Hi gh) J ffl;fctf£j£*ftJ5<k5fc#lfi&SftT^5 0 ® ft: 

, 7*h^*-K 3 0 2 B fc AW L&7t©as^3fa©«HX{4BBiB*TlHlS« 

£(4, bisk: rp- (low) j w*^^«*ti* 0 v^noss- 40 

Bl 6 f<: V» T J4 , V, N tg|E^nt^5o 
[0105] 

LfrLfttf&, MJBttWij*0*««»fcii*rftl/^ 4; 9 -ft ft:, M&fitttiiSi l 4 
(4 , 7 * h^^t-K 3 0 2 BfcAftLfcfto&awU^/l'fc&SM^ScfctfttiJfcSftjgr 

[0 1 0 6] 

B6©#J8**£tt&fc* 7* * ;U 1 C3>l>n-7 2 0 0(4, I 2 C/U 2 0 4 £ ^ X 
T £ 0 , ± IH ft: 43 X m ■ L fe * ft: , I 2 C;U 2 0 4 (i, L O S © W % » IS % © Bfl fi 
l¥oJ:5ftff;<7>t-^t|8t5^py7ixX**SitSi5l!:iiS2nT^5o - 50 
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iS tc . *ci54^n^7iAAti, V R g p kitfB<*ft5S*Pit£Ek^5J£©PA/L 
D«DAC 1 04 J*60HJ**feft6L, ^ © tti 7J & , ffi£©Hti£{C*f£-rs„ 
[0 1 0 7] 

■ft ft © BK *7F7-^>5C)tff-?iftf, R0SA 3 0 0 BO7*h^*- 
H 3 0 2 BEft^TSfljn, H^>X-r>lf-^yX • 7 > 7 3 0 4 B {<_ # & S ft , * 
Cf, RXIN + fcRXIN-t t»S?n, ftl^SP A/LD 1 0 0 {C&g 

Jtl5, if RX I N+Sl?RX I N-Oit(C|t3i«(J, ft «P K , fi f M 1$ tfi £8 

i i 4 tc^jM^n, jk^-p, ttmsnfcfi^osfiSKWts^-sv, N t ^ie$ ftfc*jE£ 

M "f 3 0 ^ K W K B# K , DAC104J(i > ^D?7iSnfe L O S OtiSi, & ft © 
M*teJtJSf**BE*ai-V H E f m^ttmtlt Z 0 - ft fC, LOS0SS1 l OB, DA 10 
C l 04J^6SiLftV, E F k ft fi M l l 4fr5§mLfcV, N k % it R L 

, eojtKttjRKS^^T, *f£-r*«itt*5iifT'rs, ^elosoiii, m©m© 
» it tents «t o^cDMfi, «Ttaot«n*. 

[ 0 l 0 8 ] 

fllUtf, V R E F kV , N fc©Jt«K±9, V , N ©V R e f K#t*£Il#BrJ£®I l !F 
SIBHrt fcJRS fe*V»C tfffl6tf£ftr) fe»#, 0>J k L X it , 31R L fc ft f & £ R)t 5£ 
©U^/^Tioft!:i:S/TLn>SCktflB5^Kftofti|^ t L O S |h] g§ l 1 OttL 
O S fd £ *f ft £ t S 0 fl&2f, ^©.fc 3 fti±ii£©!S3lk LT, fi Lftgf &gtffFg$B 

fctt, LOSifttW»tSh, *©&, if afttfBrfcOffgWHrtKBtfiRS o 20 
«CfctfLOS|Rl 1 Otfi^TWIJh, * © & , LOSfif A'*»KSh5i& 

[0109] 

m 2 © ffi 88 iC 1 if L T > ft a IB L fz £ 5 t , L O S 0 gg 1 1 0 tt S fc , f X r A © f- 

x*iie*iifTi-* l o s h y s Tit teits. LfrL&#&* *mm(Dnmmmfc & 

^ T & v LOSHil 1 0tittiLOSTHXi]tt(&i'eiiftt\ ft € * £> * LOS® 
fg 1 1 0 ft , DAC 1 0 4 J 5> V R E f # § if U V R e f *V, n kffi&£fr-£Ti£ 
ffltsctta^ LOStfWiaiK, £ b < it s fc»fc*tiSI**!M»rt*fr&T?**o 

Loscwa, litMiTii^nuxf'j^xii^, icif ©Wft&tf/x 30 
a ^ ffl fc n x t t pi $ (c n n t % c k it m m t- & 5 » 
[0110] 

± IB tc 43 ^ T * ® L fa & 5 fc , LOSOSSa, 1^011©^ n ^7 5 > ^ii I 2 C ^ 
X 2 0 4 £^LTHff "imXhZo -0©Ww©9J©*flfc#»lCfc^Tti:, P A / L D 1 

00, f^)HC3yhn-7 2 0 0, S^^ji§M«l©flfe©gB^(i: 

, iso^xrAfixtiif^ftoisia 0 siWE l o s o^^i, mi ft © 19 m * % 

It Sji^JftT^rf y X.MC A 0 7P^A!nt^«, Sfcfl&oattfcttlcfcVTtt, 

yyo^fnt t»ist8»i««i«?nT^8, $or, * 58 w © us b ii , ^q^va 

nJi4S§flX!ii©f/HXOi£(D^I0IiC±TT, * A, 6 ffl PS 5 ft £ C k © ft 40 
[01 1 1 ] 

3 6tB6©#i^IftSi, •/n^-7AnI^ftLOS©W'?ij, LOS©^ft©Htt© 

a*©jn«Kii§t3s e>ftsM#M£ nn^, Jtcaffiiftj;5t, Losota 

> HSft©M^©S*Ptt, 7t h^-ft-h* 3 0 2 BtfettSXIfoailU^;Vefet), L 
OS^Sat^nSiSOBIIii, fti^lCfil 2C/U 2 0 4 ^^LT, yn^^A^ 
tlT^S, cnESLt, LOSOjfcafiWrsOiWtt^ 7* F^Y*-F 3 0 2 BEfe 
ItSA^OiSI/^^Tfe 0 , RSfc, L O S #fc-ftfc*ttStf J£©a«®HM(4» 12 
C;U 2 0 4 ^LT, 7"n^7AJnt^5 0 A SI ft K « v 4 ? n # © $ ffi T iJ 3£ 5 ft 
§LOS©Wa, M^©JS^3Sfitt^ -Jfifc> ^XxA©p/rS©iii^^^ ^-^ kil^ffi L 50 
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[01 12] 

i«i«sh*i, *n g k k s nsa-eti a v^ 0 mswicH:, ^© «t 5 & bb fit © w h & * 

J'^fAt>H/feI*Of-*a«ORX I N+/-©jBfi*#JHbT3iJR*tl, x- 

o Mt&Ks i/XrAfi, L 0 S M# ©Wx(k &s&©flBffi©vftt©##&fc «Mt 5 c 

«*RTttT?**J:9fc«ija«nT^*^*-e** 0 * w hb * t © ^ r , jeicftELftiH 10 

oT> *SlflO'>*< kt^SO^iJBitt, SaoiSSf-i'IfitWLT, LOS 
[01 13] 

_h 15 1 m m L T , #fS 91 © 4> ft < t fe W S © H ffjgtt (A , f*/W**fl!ffl-f*IRK:ttl* 

smcws*, s <fc 5 Mf&z nr^z z. ticn zic&mz tirc^ 0 '>ft 20 

[01 14] 

SSi'pCifilcSnT^So - o © ^ © d; 5 ft #J «; , ± $ L £ ? f<: . LOSi^OtlS 

§ 0 ttTt, HlRtfH2t»tSftB*ilit8i:, © * © <fc 9 ft M fc M * 5 Pffl 
tfj|««nT^«, 30 
[0115] 

ft > # IS BJ! © #IJ ^ © II M «: > TO S A 3 0 0 AlCftt kJl L D I £ £ $ f 

StttilK 1 0 6O^n^5ii(ritt*tai:t«. BIl&tfH2 0ife©KWtHiaLT 
IfilftiH, * Wi 0 SS 1 0 6 1i, ||LDItJ:!3iSnSTOSA 3 0 0 Al£St 
S A # * *J * * TX 0 4Glcft«gnT^iSti, 

~dv r E F tiissftsiVfff^fitsctia^ ssfi-rso -ttfc* v R E F a 

i^Cl*tE*il/, T X I t tb « £ tl fc ff^C , T0SA 3 0 0 AK*tt«LDIoaS 
If © ffl if * fr ^ © K ft i o o Ifi§V 8 E p t7^-F^^I§TXI k © IK © M & 
, Ixlf, igU^il'WTEi^LTLS-Q/i^^, 7^-FA^IfTXItfV SE 

f knic&mzft, hmss 1 o 6^e©**aj^^m^ou^^fcB-rscii:*^?n 4 o 

fcB#ST, It K HI gg 1 0 6 & > 11LD I £ it An £ it 3 0 
[01 16] 

c © m m © m m & m ic & ^ t , tt m m m 1 o 6 © 14 ug a , ±EK.&vx7amLtt&5K 

*fBfflifc*^T«WLfettO«*C*«l)PttKo^TtR«i:, * © £ a ft 7 a ? 7 5 

^LTiisnrfe « ^ » , ft fc> o tc , 7 ^ rf u x a x t* p a / l d i oos 

tf / X tt •?* * ;n o o©rt»a-Hfl:snfefl&©^ay75>y*^ 

LTiiTStirui\ c © j; 5 J;: , v R e f ^fit^iitiaot, v R e f nx 

I fc©|ffl©|£t»EI«fcSI!*ft* i^T, TOSA 3 0 0 A£gl?n§t^LD I © £ 50 
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B^n^7 5>yt5tlfc[Cj;oT^ffjn«llHHll 06<DHi^*^LD I © ^ g fi 
[01 17] 

mht, p a/l Dcrtatfef-^asfiiiijBoaMi*, '>* < t fc«#«fca:, v 

R E F ©^CJ^&^n^Sy^fcfl-LT^frRTflETffcSo ^10, TOSA3 0 0A 
© til *J fcfc , A^1t^LDI©§fl§(i;LT, »SL<ISSEf5clfc^nI^-e*So IS H £ L 

t, p a/ld i oocfffliD^fi:, #-o-r-*aaxii*Jissnfc«Hor-^aa 

Jc«l»LfcW»*<&*S»k:Stt*«:tl4a^„<t5, P a / L D l o o , M tffc , «fc 0 - 

$ tt ^ TOSA300A, ROSA300B, x *J * /U I C P > h n - y 2 0 0 , RXJ 10 

pa/ldi o o *s ttbTffiKtcMM&&m®&, fcmwis:T-*mmm&fcm£?% 

&oK, &U K JS 15 T , 7 a y 5 A & tf / X tt S 7 p ? 7 A -T 3 c rJ flg -P & 3 o $J fc 
tt¥i£3fg«Hi* 0 1 2 ©2SmaflE*^'T*^X^^K:|«aLTffiffl'r»fc*tifi[-6K?f 

[0118] 

|W1«BC, 110^1 0 6(«fc, *ig|5|g&l06fr5©LDI*;JjtfJ*lfc:j&**5*1i 
$oT, T O S A 3 0 0 A(Dmm 31 £ £ IB • £ 5 * f# S '>XfiO|ffiSfi fttf»iX 20 

* ft t # -r s ff ® * ft ? £ i \z ■? p y ^ 2* $ n t# a „ c © #ij ^ © « « t « , 

Sfitt, ISlfSl 06fCWabT»ff*ff5J:5»^&nfcajS'fe> , 9-*#A,T?450 

, thtioT, «3awKtt26afi«©^n 95 ^ >9<D-&*m&-t *ttj£©fl«*# 

©tfettlfCfS^PLT, iMtc, L D I ©KM^*ff Sn*. 

[01 19] 

LOS©BHI»tfai2j*2jLD I ©^D^75>y(C|iLft> #§8HJ3©MK*filfBllR 
tco^T, ^net*, 0>J^©#lJ®^fcSl€1\ *!8W©«!il*^6WI8-r*itHH:ftV'» 

*W*ffl*K:M^©Hl&tfia2fl&fc*V^T?ni«Lfcff!l^©S^^7^-^©ttat©*«ft 
i*^dt0^n?7ABIt6tA 1 tat'*S» 30 
[0120] 

£ d - m £ , *%w©ms6«sitt, u>j * « v r-^am&tfsft, fi m m 

Biis?a&5±5f:i/«3nfcttfiiossi«ca?isn5, ^^t, # % w © ie am , * 

W«»KIW^©ffil^©*«»»K¥KWI8S n * t> © £ L T #t fiSt £ ns^fcTttftw 
[0121] 
I . It » Sit 

*%0Jl©M^iU±, UlTfc J: 0 MKM-T § * 5 fc, fi 4 © p > * a. - * © a- K 

%0J!©?5Hft©MBll{i:3: fc> p > If a - * fc J; (5 PlKft A, D , *©8ltt 40 

its *-©±fciEtitSft;fc, p > if »> *fr isTttfci&^Xtt*? ftp yy-yvmm. 

*i*T, iKatLT^S, ^©£?£pytfa-#fc:J;DnJ§iM{*tt, 2ft ffi p > 
lfa-*Xtt^»ffl3fcffl3Vlia-*fc*oTr^'feXBrfl6*ffi«©!pJfflflr«ft«lt#'Pft 
So itlt, e© <fc 9 ft P > If a - * fc <fc 0 nJM*(ift{c t±v RAM, ROM, EEP 
ROM, CD-ROMXIiiOJt^Ettf-fX*, lit St IB tit r •< X 1 X « ftH © M £t IH 'If. x 
;HX, « ^ tt , HfflP>tf^-^X« ! f#^ffl^fflP>ifa-^{cJ;-3T7^-bXpl^T- 

n^^a-FflSaW^, gL<{4Etif1*S©tfi6fflflIf)iafi*©fl!l©«t#^^S 

nstf, * n & k ma pi * n s ir t* a & 0 

[0122] 50 
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'If IS ft , * -y h 7 - * X fi gij <D i^m, MB. W± , If X M O ffl & £ ft # <D 
tf jL-*{4*©«tt*ai3*3>ea-^K * 0 iIMftJiftfc&ft-r,, c©*Sfcs ft* 
3: ft , 3yifa-*Ki:0BrK4JSt*OlBBIK^Sn*^#T**o n>fc!a-^fcj: 

[0123] 

& tt * V , *yh»7-*fl|liKfiH-*3>t:a-*fc:J:0*fT*tiS, W * Hf 10 

- x ^ > > ^P^7A> * 7 5> x * h > 3 y # - * > K SJ/if «^X7Xat£ofti 
ft PI & ft ft £ > litsa>f Stfyp^7A-t-;a-;Hi, * M « m 

[0124] 

fcSSA,, *«HHtt, /S- Vt-;U3 y (PC) , m^fflx/WX, v/^:/p 20 

t^-j/xfi, * n ~f p -tr -y -y- \z m *i ^ ft , e l < a 7 n y ? a pj &g ft s e m n 

IT, ftttt&ft. *^ttfil*Xttfc«att<Ofi*£fc#fc ckoT) gg^n 

^y^Bs^fc^^Tfe^ff^ntiSo # # s 3 y tf a - f y 9 m m £ & ^ r , mz.n, 
-7 p 9 v a • * s> a - ;ni , p-^^Rtfu^-hoM^o^^uiefiix^-rxtcBag^ 

s # 5 o 

[0125] 30 

iHHB*ttfc^56JB<£fi, £ T © ffl. & fc v T , ft?J Et«tfl , Plift<, 8Ut 

»%sns^n*i. * n , * % m <o ib h a » mEmwic & 0 $>w%, mnm^m 
[0jg©MftM] 

[0126] 

[02] t* #;nww>ry*-7x>rx*#tf» *aapA/LDoW3Rossiii»*oi 

[03] ?-*m*<DU&own*iiim**<DK&mittizTy7<Dm*onm&i&<o!& 40 
m * * -r m *& b „ 

[H4] x y # )v 1 c 3 y h p - =7 1 j; 0 £ js £ n ft a w ^ fi ft -r y * ^ mu » m °- * sa m 

[05] jKISPA/LDO-^eO<tt*»OMIl7 i ;UXtf, HIPA/LDti 

DSfgsnft,gL<asfi$nftx-^fi^t[i8-rsa^©ffijff^^tfi-sci:^§it 

— 0 o 

[06] rx 1 NofI^^*©P^{I©^p^^^y^^^^^t-§c^;5^c#|^^nft7 :, ^ 

^X©M«^^fIs]SS0o 



JH Zi)Vb-!>35Z/ I A I I. 1/ 




U/) 



JP /UUb-biS^/l A ZUUb. I I. 1/ 



[0 5] 




[ffitfJB] ¥$17¥5£ 90 (2005.5.9) 
C¥tt«iE 1 ] 

[ffiIE*flrM£] ft Sf nH >R "3 IE H 

[ffiIE*fMB£] 

[ ft fF m * © m m ] 

1 ] 

? 4 • rty^ntot, 

ft IB x h • 7 y y -ytyy^ « ¥ -oi c fc 

•iff IE # x h • 7 - 7 -tyfV RXfmEly-^- • 

XS V - -tf - • F 5 -Y ^ • 7 -tr y 7 U 0 
[M$3 2 ] 

ifSsmciaicoftMtfxh •ry^stfi/-f-- 



#X F • 7y7Rtfl/-f- 



F 



7yy-7-fey7Ui:> 
7 -tr > ^ 'J 

K5>f/< • 7-try7L> fc'>* < £ 
a. * F • 7yfR 



f 5 >r ' 7 -fe y *? u it , gtc 



-aam*fj< fcu ^ aa # x f • 7 > -f • 7 g y 7' u r m §b u - g - 



7^y7';o<i>a< fct-^KHit sif fcatsts, i«>fxh ♦ 7 y 7&tf 
•y- ■ f 7 ^ ^ • 7 1 y 7 'J e 



[ISM 3 ] 

is * m 2 k ie m v m m m $ x f • 



7 yfRU u~-*?— • F 7 -< ^ • 7 -fe y 7 u tc fe v> t » 



U8J JK ZUOb-mZ/ I A 11.1/ 

C St # 3 4 ] 

n*W2icE*fl9*aiS!#x> •ryystfi'-f-- k^-t^ . 7* yfv ks^t, 

I^F • 7 y 7° Tk XS U - If'- • K v ■< >\ » 7 -b > 7' U o 
[sl*JM 5 ] 

m^m2 izmm^mmm^T, b • 7 u-if- • «r ^ • 7* y 7 u ics^t, 
7 -b y 7 u tc a a t ft % w jfe # <d ^ {b k a js -r a fg g ^ ^ - g <p g h g> ^ n z *i m k -t 

[MM 6 ] 

mmm 2 {LEmnmmm^x b • 7 yfRrsu~^r~ • f?^^- 7t>7>j 
Mi5fa^-^7P<-^^ftiS-r^R"jgBfa^^, T-»m*tfc, «^fi^fc> as 

^ • 7t>7'Jo 

[ it * m 7 ] 

I«I2KEI0IIIS!*XF - 7^7St;u-f- - F7^^. 7-fe>7'J(^^t, 

. iiS>1?XF -7>7Rrfl/-f-- F 7 ^ ^ • 7 -b ^ 7 y o 
8 ] 

!«#3l2K:E«0*aS!#Xh • 7 > 7° & CF V - if - • F 7 ^ ^ • 7 -t >"7' U { t . BK, 

. 7 -b y f \) ic m I a g s ft fe gjz * g g tc a I £ * j ft cd fe ft K i g g n fe {g g ffitt o 

$|J » ¥ 13 £ ft x. g s IjjSJL* b ; 7 >7RVU-V- • F7^M-7t>7U, 
[M*^ 9 ] 

m m m zjc ie m <d m m m * x f- • 7>7S(/u-f - • F7^M-7ty7'j a, stc, 

-tr>7'Jo 

im&m i o ] 

it #1% _?jc aa « o * a b • 7 t^-+f- • F5^^ • 7t>7u a, «»<p 

7°ahn;bRr/[5]^ji)g^jg^-r^, h •7y7Rtfb-f-- F?^^-7 

■b > 7" y o 
itiiMm 1 1 ] 

m$.m 1 icmm<bmmm$xh • 7>7stfb-f - • k^y^ • 7 -t y 7* y a, bk, 

Jj#<P«ttfcfflW-r3#@fefiii*.5, lii#XF -7y7Rtfb-f-- Fj7Jli5_L7 
iry7'J 

[»« 1 2 ] 

1 1 KmmommMtfz b • ry^Rxs u-*- - P7^^-7-fe>?>jt«v^ 

JkXf U — if — ; FJ_dlZj • 7i!>7'J„ 
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immm 1 3 ] 

ll*«jj£lBi<<D;9i*itMx F • 7 yfmxs u-4f- • F7^^- 7-fe>^yt*v»r, 
o M IB x^' ft %i ^ > - 7 x ^ X £ 4> & < fcfeMgWtciiM-rsttiglBlK^^ty, jfe 

imxm 1 4 ] 

, tffl E g iB il K fcfc , 3£tggEEA7j&tf ftgs%M%g7J U^;VA^3^tt?> I jg^Xh • 
7y^RO^-f - - F 7 ^ ^ • 

[fl*« 1 5 ] 

^*3S_LKE*0*«(S#X F • 7 y 7Rtfb-if- • K5Y;^ 7-tr>7U 

Iff IB U - If - ■ F ;S • 7 -tr y 7 'J & , MaBU--tT-' K7^/< ■ 7^>7'JKJ:0S 

ft <* n fe it? is x - * m # <o a *> ± # 0 b# fa £ s to ib u - • F7^/^7t>7uia 

n^, Ill^X F • ryf^zf • F 7 4 • 7 -fe y 7" U o 

[ m m m 1 6 ] 

&&m±K&WL<D*kmmxx f • 7y7&tfu-^- • f^ a • 7t>7u tce^-r, 

rati IB # X F • 7 y 7 • 7t>7'Jtt, mEIXF • 7 y 7 • 7ty7'JCJ:!?5ignfe 

fltfaa-r-»m^g>A^±tf o^nfc, toib^x f • 7y7 • 7-try7u ogfggnfc 
m ib 7'- g fa *t co j§ ti ^ cd a 5 (D >» % < fcfe-^^gs-r&j:9{c«Bit$nT^5, mm 
mxxb • ryfRxs\s-*f- • f 7 ^ • 7 -t: y 7 u „ 
imxM 1 7 ] 

»#8_LK:aE»©iRSlS!#* F • 7>7Stfl/-f- • F5^K • 7 -fe y 7 U fcfcl^T, 

§LEJLZ_b : 7 y 7 • 7t>7'ja, fa 8E # x F • 7 y 7 - 7ty7'Ji£J:oTSflgn 

feMIB">fe^^MI^^5 6D7'-^m^-(c|l-r^7^ - F/W ^££$^5 J: 5 KiliEgtlt 

& at a # x f •7>7Rtfi^--y-- K7-r^- 7t>7'j. 

[M$« l 8 ] 

IB F • 7 1/flkXS U-<f- • K5-r^ - 7ty7'J B> gK, 

ifj ib f ft ^ ma ffii y ft - 7 x ^ x ^ a fg -r 5 y >v - as a ^ v a - ^ , 
ffimvfr-mm^i? ^-frRVmUtfx h • r y 7 • 7 -t: y 7 u fcjjfi-r^^-7y'^ 

mm? h-mm^i? ^.-^Rzimm u-+f- • f^^ • 7-fr y 7 u tmrnt zmr.? 

*JZh • 7-fu yg&g8fcfcffj*.5, feftgiflX F • 7 y 7Rtf U-1f- • F7-f/<'7 
•b y 7 U o 
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